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Mintah, Ismail. FOOD ENVIRONMENT: AVAILABILITY AND AFFORDABILITY 
OF FRUITS, VEGETABLES, AND OTHER HEALTHY FOODS IN GUILFORD 
COUNTY, NORTH CAROLINA (Major Advisor: Dr. Kofi Adu-Nyako), North 
Carolina Agricultural and Technical State University. 
 
This study explores the built food environment in terms of food items availability 
and affordability in different types of stores and neighborhoods in Guilford County. A 
market basket list generated out of the USDA community food security toolkit was used 
to collect data on availability and prices of fruits and vegetables from three different 
stores types (Supermarkets, Grocery Stores, and Convenience Stores) in the county. 
Availability and affordability comparisons were undertaken by store type and income 
areas using (ANOVA) with a t-test. In general there were significant differences in 
availability and affordability of fruits and vegetables between supermarkets and grocery 
stores, supermarkets and convenience stores, and grocery stores and convenience stores.  
Fruits and vegetables availability was higher in supermarkets and lowest in 
convenience stores. Fruit and vegetables prices tended to be similar and lower in 
supermarkets and grocery stores, but different and higher in convenience stores. Similar 
results were obtained for bread and other grain products by store types. Comparison by 
area income indicate that middle income neighborhoods tended to have the highest foods 
availability, followed by higher income areas, and then lower income neighborhoods. 
However, prices of fruits and vegetables and other healthy foods overall were similar 







availability and affordability of fruits and vegetables in smaller type stores and in lower 























Overview of Food Environment 
Obesity is on the rise in the United States. The National Health and Nutritional 
Survey in 2009 found that 72.9% of the population in the United States are overweight, 
obese or extremely obese (Center for Disease Control and Prevention, 2010). An 
individual is considered obese when their BMI is over 30. What is more alarming about 
the survey is that people that are over twenty years are now more obese than overweight 
according to the survey. The obesity epidemic is affecting all states including North 
Carolina. Trust for America’s Health (2011) ranks North Carolina as the tenth most obese 
state in the nation. Obesity is associated with chronic diseases like high blood pressure, 
diabetes, stroke and cancer. The economic cost of obesity includes expenditures on 
healthcare and loss of days of work due to obesity related diseases (Colditz, 1999). 
In response to the obesity epidemic, various strategies and interventions are being 
implemented at the national, state, and local levels to control the rising levels of obesity. 
Prevention of obesity is achieved from both the dietary and physical activity angles. From 
the dietary perspectives, for instance, the dietary guidelines from the United States 
Department of Agriculture (United States Department of Agriculture, 2005) encourages 
healthy eating by Americans and emphasizes food choices made by individuals. It is 
recommended that an individual consumes at least five cups of fruits and vegetables per 
day and also at least half of an individual’s grain intake per day must come from whole 







Over the years, it has increasingly become apparent that the food intake of an 
individual plays a significant role in facilitating or presenting barriers in terms of health-
promoting individual behavior. But consumption of healthy food is low in the United 
States adult, youth and children population. In 2009 the percentage of adult consuming 
fruits two or more times per day in the US was 32.5% and percentage of adults 
consuming vegetables three or more times a day was 26.3% (Center for Disease Control 
and Prevention, 2009). These consumption numbers were 25% and 27.5% respectively 





 grade) claim eating fruits and vegetables at least five times per day 
(Center for Disease Control and Prevention, 2009).   
There are a number of factors that may influence consumption of fruits and 
vegetables including individual preferences, socio demographics factors and the food 
environment. For example, the type of stores accessible in a community could influence 
availability and affordability of fruit and vegetables consumption.  In addition, 
availability and affordability of fruits and vegetables may be influenced by income levels 
and neighborhoods.  In the United States there exists a strong residential segregation by 
race and income. Low income neighborhoods tend to have higher minority population 
and vice versa for high income areas and food stores available for consumption may 
differ based on where an individual resides. This study concentrates on the availability 
and affordability of fruits and vegetables in Guilford County, North Carolina by store 








Various health conditions are influenced by dietary intake including cancer, 
diabetes and obesity. The link between energy balance defined as the different caloric 
intake and energy expenditure is firmly established as the cause of the obesity epidemic 
that is sweeping the United States. Some individuals in the United States have a positive 
energy balance because they take in more calories than they expend in a day and that 
causes overweight and obesity. On the other hand, the beneficial effects of the 
consumption of less energy dense foods particularly fruits and vegetables is well 
established, but consumption of these healthful foods is low in the US adults, youth and 
children population. Why are fruits and vegetables consumption low? A number of 
factors may influence consumption including availability and affordability. The food 
environment characterized by food source and their prices may be different in 
communities and may have differential impact on food thus influencing behavior of 
consumers. Differences in number and types of retail stores available to consumers 
within the community, as well as the actual availability of healthful food within the 
different types of stores, will influence what foods are consumed. Are there differences in 
availability of healthful food by store types in the Guilford County community? Do 
prices of healthful food differ by store types? Does neighborhood in the community 
where one lives influenced by availability and affordability of healthful foods for 
consumption? These are the questions this study seeks to answer for Guilford County, 








The specific objectives for this study were: 
1. To determine if there are differences in the availability of healthy foods by stores 
types in Guilford County, North Carolina.  
Hypothesis: Availability of healthy foods is similar for different store types in 
Guilford County, NC 
2. To determine if there are differences in prices of healthy foods in different store  
types in Guilford County, North Carolina.  
Hypothesis: Prices of healthy foods are similar for different store types in 
Guilford County, NC 
3. To determine if there are differences in availability of healthy foods in different 
neighborhoods in Guilford Count, NC 
Hypothesis: Availability of foods is similar in different income neighborhoods in 
Guilford County, NC. 
4. To determine if the prices of healthy foods are similar in different income 
neighborhoods in Guilford County, NC 
Hypothesis: Prices of food items are similar in different income neighborhoods in 
Guilford County, NC 
5. To make recommendations based on the result of this study for policy 











Healthy food consumption, in particular fruits and vegetables consumption, is 
influenced by a number of factors including cultural, physical and social environment as 
well as personal factors (Rasmussen, Krolner, Klepp, Lytle, Brug, Bere, and Due 2006). 
The cultural environment is defined by the countries socio-economic status, and the 
income distribution in the country. The physical component addresses the policy 
implications on consumption of fruits and vegetables at the national level, community 
level, the school physical environment and perception of the physical environment. For 
instance, national dietary guidelines may impact school level food policies regarding 
school meals, prices, and availability. Interaction, between the cultural, physical, social 
and personal factors, influences individual’s decision to consume fruits and vegetables. 
Recent ecological approaches to public health, has given a prominent role to the influence 
of the physical food environment in determining food consumption behavior in addition 
to social and personal factors. The social environment component of food consumption 
centers on factors that could influence one decision on the consumption of fruits and 
vegetables at the community level like mass media, schools environment, peer groups 
and family. The fourth factor, personal factors tackles areas such as individual’s 
knowledge about the need to consume fruits and vegetables, individual attitudes, 







This study focuses on the community level factor of the food environment. For 
example, the local food access to grocery stores, and in-store availability and prices of 
fruits and vegetables. In addition, the influence of availability and prices of fruits and 
vegetables on health behavior in terms of consumption of fruits and vegetables to 
determine food consumption behavior in addition to social and personal factors. 
Therefore, the literature review of this study is organized along the following themes: 
neighborhood food environment accessibility, availability, and affordability. Figure 2.1 




Figure 2.1. Conceptual Framework of Fruits and Vegetables Consumption  
                    (Rasmussen et al. 2006). 
 
Food Accessibility 
It is well noted from the 1990s that there is a problem of grocery store gap in 







less in poor neighborhoods than in more wealthy affluent neighborhoods, while small 
stores with less fruits and vegetables are increasingly apparent in poor neighborhoods. 
Morland, Wing, Diez Roux, and Poole, (2002) studied four areas, namely, Jackson City, 
MS (107 square miles), Washington County, MD (458 square miles), Minneapolis, MN 
(91 Square miles), and Forest County, NC (410 square miles) with a total study area of 
1,066 square miles. They found that there were high concentration of supermarket stores 
in wealthier residential areas and also high concentration of convenient stores in medium 
wealthy residential areas. Other studies done in different parts of the country also found 
similar results in areas like (New York O’Connor and Abell, 1992; Oakland and Los 
Angeles, California Bell and Burlin, 1993; Shaffer, 2002; Hatfield and Gunnell, 2005; 
Chicago Alwitt and Donley, 1997; the Twin Cities of Minnesota Chung and Myers, 1999; 
Detroit Krupa, 2001). Another study designed to contrast two areas with high vs. low-
percent African- American Residence within Los Angeles; CA. found that supermarkets 
were much less frequent in the high minority areas according to Sloane, Diamat, Lewis, 
Yancey, Flynn, Nascimento, Mc Carthy, Guinyard and Cousineau (2003).  
Furthermore, Connell, Yadrick, Simpson, Gossett, McGee, and Bogle (2007) also 
conducted a study in the Lower Mississippi Delta (LMD) and found that access to 
supermarkets in the LMD was limited and noted there that were wide disparities in the 
level of physical access to supermarket in the region between all households and low-
income households. In fact they found 70% of all low-income households were located 
more than 30 miles to a supermarket or large food retailer. It is also evident that in some 







According to Pike (2000) in Boston, MA, there is not a single chain supermarket in 
Boston’s predominately African-American neighborhoods like Roxbury, Mattapan, or 
North Dorchester. This trend also continues nationally where only 52% of chain 
supermarkets are available in African American neighborhoods compare to White 
neighborhoods and 32% of chain supermarkets are available in Hispanic neighborhoods 
compared to White neighborhoods, Powell, Slater, Mirtcheva,  Bao, and Chaloupka 
(2007). These studies above posit that poor neighborhoods are at risk of obesity and 
overweight due to the food environment accessibility in their neighborhoods. 
 
Food Availability 
Availability of fruits and vegetables in the neighborhood food stores is another 
major contributing factor in the battle of food security in all neighborhoods in America.  
The lack of competition among the fewer grocery stores that locate in low income 
neighborhoods usually only lead to higher price, low quality of fruits and vegetables , and 
fewer variety of food that are considered fresh and healthy choices for consumers. 
Studies have shown that African Americans living in an area with at least one 
supermarket are more likely to eat healthy and meet dietary guidelines for fruits and 
vegetables consumption and for fat intake than African Americans living in areas without 
a supermarket (Morland et al. 2002; Inagami et al. 2006).  Jetter and Cassady (2006) 
concluded that neighborhoods with smaller, independent grocery stores have less access 
to whole grain products, low fat cheese, and less than ten percent fat ground meat.  
